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BD1 and BD2 satellite navigation and positioning system is established 
independently by China, and it’s very important to the fields of the national economic 
construction. As the development of satellite navigation systems behind, how we can 
come from behind, and how we can make a place in the market, what we need to do 
should be doing more work on the application of BD satellite navigation and 
positioning system. 
Based on the research of domestic satellite navigation baseband chip, we 
designed a receiver which is a combination of BDS-RNSS(Radio Navigation Satellite 
System) and BDS-RDSS(Radio Determination Satellite Service), and the main work 
is research on the design of control software. In accordance with the design 
requirements of BD user receiver, the new system is based on the ARM926EJ-S 
LPC3250 system board, μC/OS-II operating system, ADS1.2 integrated development 
environment. In accordance with the design principles of multi-tasking, by modifying 
the priority of tasks, use semaphores and message queues and other means of 
communication between tasks, realize reasonable dispatch between tasks. 
Finally, the integration of the user receiver, validation confirmed: the design of 
control software works good, reliable performance, the indicators are designed to 
meet the requirements. 
 























第一章 绪论 ............................................. 1 
1.1 引言 ...................................................... 1 
1.2 卫星导航系统简介 ........................................... 1 
1.2.1 GPS 定位系统 ........................................... 1 
1.2.2 GLONASS 定位系统 ....................................... 2 
1.2.3 Galileo 定位系统 ....................................... 3 
1.2.4 BDS 定位系统 ........................................... 4 
1.3 研究背景及现实意义 ......................................... 4 
1.4 论文内容安排 ............................................... 5 
第二章 接收机软件平台需求分析 ............................ 7 
2.1 系统基本特点 ............................................... 7 
2.2 功能需求描述 ............................................... 7 
2.3 非功能需求描述 ............................................. 8 
2.4 本章小结 ................................................... 8 
第三章 接收机软件平台整体设计简介 ........................ 9 
3.1 硬件平台简介 ............................................... 9 
3.1.1 核心芯片简介........................................... 9 
3.1.2 整体架构.............................................. 10 
3.2 嵌入式软件平台 ............................................ 10 
3.2.1 嵌入式操作系统........................................ 11 
3.2.2 μC/OS-II简介 ........................................ 11 
3.3 开发环境 .................................................. 13 
3.4 软件总体任务设计 .......................................... 14 
3.5 本章小结 .................................................. 15 
第四章 接收机平台软件实现概述 ........................... 16 















4.2 任务设计 .................................................. 16 
4.2.1 任务函数的结构........................................ 16 
4.2.2 优先级安排原则........................................ 18 
4.2.3 任务的数据结构设计.................................... 20 
4.2.4 任务的代码设计过程.................................... 20 
4.3 主要任务实现介绍 .......................................... 21 
4.3.1 系统初始化............................................ 21 
4.3.2 基带芯片中断服务程序.................................. 24 
4.3.3 串口收发通信任务...................................... 25 
4.3.4 数据解算处理任务...................................... 30 
4.3.5 卫星捕获处理任务...................................... 39 
4.3.6 RDSS 数据服务任务 ..................................... 41 
4.4 本章小结 .................................................. 47 
第五章 系统测试 ........................................ 48 
5.1 系统测试 .................................................. 48 
5.2 本章小结 .................................................. 53 
第六章 总结与展望 ...................................... 54 
6.1 开发总结 .................................................. 54 
6.2 展望 ..................................................... 54 
参考文献 ............................................... 55 


























Chapter 1 Preface...................................................................................... 1 
1.1 Introduction ..................................................................................................... 1 
1.2 Satellite Navigation System Introduction ..................................................... 1 
1.2.1 GPS System ............................................................................................ 1 
1.2.2 GLONASS System ................................................................................. 2 
1.2.3 Galileo System ........................................................................................ 3 
1.2.4 BDS System ............................................................................................ 4 
1.3 Research Background and Significance ................................................................ 4 
1.4 Arrangements of Content Thesis ............................................................................. 5 
Chapter 2 System Requirements Analysis  ............................................ 7 
2.1 Basic System Features .................................................................................... 7 
2.2 Functional Requirements ............................................................................... 7 
2.3 Non-functional Performance RequirEments Analysis ................................ 8 
2.4 Summary of the Chapter ................................................................................ 8 
Chapter 3 Introduction to the Overall Design  ..................................... 9 
3.1 Introduction to the Hardware Platform ....................................................... 9 
3.1.1 Introduction to Core Chip ....................................................................... 9 
3.1.2 Overall Architecture .............................................................................. 10 
3.2 Embedded Software Platform ..................................................................... 10 
3.2.1 Embedded Operating System ................................................................ 11 
3.2.2 Introduction to μC/OS-II ....................................................................... 11 
3.3 Development Environment ..................................................................................... 13 
3.4 Relationship of Tasks .................................................................................... 14 
3.5 Summary of the Chapter .............................................................................. 15 
Chapter 4 Introduction to the Implement ............................................ 16 
4.1 Overall Overview .......................................................................................... 16 















4.2.1 Structure of the Task Function .............................................................. 16 
4.2.2 The Principle of Priority Arrangements ................................................ 18 
4.2.3 Data Structure of Designing Tasks ........................................................ 20 
4.2.4 Design Process of Coding ..................................................................... 20 
4.3 Introduction of Main Task implement ........................................................ 21 
4.3.1 Initialization of System ......................................................................... 21 
4.3.2 Interrupt Service Routine ...................................................................... 24 
4.3.3 Serial Port to Receive Communication Task ........................................ 25 
4.3.4 Data Processing Tasks ........................................................................... 30 
4.3.5 Satellite Capture Processing Tasks ....................................................... 39 
4.3.6 RDSS Data Service Tasks ........................................................................ 41 
4.4 Summary of the Chapter .............................................................................. 47 
Chapter 5 System Testing ....................................................................... 48 
5.1 System Testing ............................................................................................... 48 
5.2 Summary of the Chapter .............................................................................. 53 
Chapter 6 Assessment and Future Prospects ....................................... 54 
6.1 Assessment ..................................................................................................... 54 
6.2 Future Prospect ............................................................................................. 54 
References ................................................................................................ 55 




































1.2.1 GPS 定位系统 
GPS 的前身是子午仪（Transit）[3] ，但是因为子午仪的先天缺陷，定位时
间很长而且定位精度差，日益无法满足美军的需要，从 20 世纪 70年代开始，美
军开始联合研制全球卫星定位系统 GPS，终于经过三个研制阶段，历经 20 余年




    1、太空中的卫星星座：GPS卫星总共有 24颗卫星，均匀分布在 6个轨道面
上。这些卫星轨道面倾角为 55o，其中卫星距离地球表面的高度为 两万多公里，
运行周期为 11 小时 58 分[5]，卫星这样分布方式的好处在于，虽然每天会提前 4
分钟出现，但是能够使得相同观测站上每天出现相同的卫星分布图，并且保证了

































GPS 采用码分多址（CDMA）技术，每颗卫星都有发射两种载波：L1 和 L2 载
波，其中 L1载波的频率为 1575.42MHz，L2载波的频率 1227.60HMz。1.023MHZ 的
粗捕获码（C/A 码）只被调制在 L1 载波上，而 10.23MHZ 的精码（P 码）和导航
电文在 L1载波和 L2载波上均有调制。 
 
1.2.2 GLONASS 定位系统 
GLONASS 由前苏联设计和建设，从 20 世纪 80 年代到 90 年代的十几年间，
GLONASS虽历经周折，但是一直没有停止系统的完善。经过多次的卫星补射和系
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有 8 颗卫星，每颗卫星的高度为 19.1×103km，运行周期为 11.25 个小时，轨道
同步周期 17 天。GLONASS 采用的是频分复用技术，向空间发射两种载波信号。













1.2.3 Galileo 定位系统 
随着欧盟的兴起，出于政治和军事的目的，欧洲想独立自主的开发出一套全




将来建成的 Galileo 全球定位系统，空间段由位于中高度轨道的 30 颗卫星
构成，分别置于 3 个轨道面，轨道高度为 23616 公里，倾角为 56 度；卫星质量
为 625kg，在轨寿命 15年[11]。 



































35 颗卫星，GEO 卫星轨道高度 3 万多公里， MEO 卫星轨道高度 2 万多公里， 
IGSO 卫星轨道高度也是 3 万多公里。北斗系统的定位精度为 10 米，授时精度
是 50 纳秒，测速精度为 0.2 米/秒。[12] 
截止到 2012 年底，北斗系统的在轨工作卫星有 5 颗 GEO 卫星、4 颗 MEO
































发展，要从 GPS/GLONASS 等多系统中突围，最重要的就在于应用。 
本课题正是开发中的 BD2用户机的基带板接收机数据控制部分的设计。该型
号 BD2用户机采用上海复控华龙的一款 BD2基带芯片和 BD1 基带芯片，整体方案
围绕该两种基带芯片展开硬件设计和软件设计，用户机能够完成北斗二号定位系
































































    接收机主要完成用户机卫星导航定位部分功能的实现，并在性能指标上满足
测试系统的要求，从测试大纲的要求来看，主要有以下一些基本功能： 
1、接收北斗 RDSS信号实现定位、短电文通信功能。该功能是集成了北斗一
号系统的特点，也是北斗定位系统与 GPS 的最大区别。通过 RDSS 的短电文通信
功能可以实现用户机设备之间，用户机设备与中心站之间的通信，并且能够扩展
到非常多的应用领域，比如：水利、气象、渔业等等在手机信号覆盖不到的地方，
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